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Twenty-seven patients with combat-related
posttraumatic stress disorder (PTSD) entered an
open, prospective, 10-week trial of fluoxetine, be-
ginning with 20 mg/day and increasing to 80 mg/
day until response was optimal or side effects pro-
hibited dose increase. Nineteen patients com-
pleted 3 or more weeks and were included in the
data analysis. Total Clinician-Administered PTSD
Scale scores decreased from a mean of 64.5 at
baseline to 42.7 at endpoint (F = 7.17, p < 0.001),
and improvement was significant in each of the
three PTSD subscales (reexperiencing, avoidance/
numbing, and hyperarousal). Depression and anxi-
ety ratings showed similar improvements, and sui-
cidality ratings did not increase. Global improve-
ment scores decreased from 4.0 at baseline to 2.67
at endpoint (F = 12.08, p < 0.001); however, im-
provement in social and occupational functioning
was minimal. Appreciable improvement tended to
occur after 6 weeks, suggesting that higher fluoxe-
tine doses and/or duration than that used for de-
pression may be indicated in this population. Panic
attack frequency decreased by at least 50% in six
of eight patients who kept panic diaries. The high
dropout rate reflects problems with side effects,
anxiety symptoms, external events, and substance
abuse. Qur data suggest that fluoxetine is effec-
tive in reducing reexperiencing, avoidance, and
hyperarousal symptoms of PTSD, and this im-
provement is independent of comorbid panic dis-
order. In addition, fluoxetine appears to be effec-
tive in reducing panic attacks in PTSD patients.
The efficacy of fluoxetine for some PTSD patients
is interesting in light of emerging neuropharmaco-
logic data suggesting serotonergic dysregulation
in some PTSD patients. Noradrenergic hypotheses
are also discussed. The findings should be con-
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firmed by double-blind, placebo-controlled stud-
ies.
(J Clin Psychopharmacol 1993;13:107-113)

OSTTRAUMATIC STRESS DISORDER (PTSD) is

often a chronic, disabling condition that responds
poorly to known treatments. Pharmacologic treatment
trials for PTSD have reported some symptom reduction
with tricyclic antidepressant agents and monoamine
oxidase inhibitors (reviewed in reference 1). Four pla-
cebo-controlled studies have been conducted; three
studied tricyclic antidepressant drugs (imipramine, de-
sipramine, and amitriptyline), and two studied 2 mono-
amine oxidase inhibitor (phenelzine).!-* Intrusive symp-
toms as measured by the Impact of Event Scale (JES)
were significantly improved only in the study by Frank
and associates® of imipramine and phenelzine; IES
avoidance did not improve in any study with the excep-
tion of a trend in the analysis of Davidson and associ-
ates' of 8-week completers. Roughly half of these stud-
ies found global improvement, and half found
significant reduction of depression. Anxiety symptoms
did not improve in most studies. Shestatzky and col-
leagues® found gradual improvement over time in both
active and placebo groups, and Reist and associates*
found improvement in anxiety independent of drug or
placebo group. The latter two studies were relatively
short in duration (5 and 4 weeks, respectively), which
may have resulted in a type 2 error.

The inhibition of serotonin reuptake with fluoxetine
results in enhanced serotonin function,’ which is be-
lieved to account for its effectiveness in treating major
depression (reviewed in references 6 and 7) and proba-
ble efficacy for panic disorder® and obsessive compul-
sive disorder.® Recent data suggest possible dysregula-
tion in serotonergic and noradrenergic function in
PTSD patients'®!; therefore fluoxetine could be effec-
tive for PTSD either through direct action on serotonin
or secondary effects on noradrenergic systems.>

Two published reports suggest that fluoxetine may
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be an effective treatment for PTSD. Davidson and asso-
ciates™ reported five nonveteran PTSD patients treated
with 20 to 80 mg of fluoxetine per day for 8 to 32 weeks.
McDougle and associates” reported a case series of
Veterans Outreach Center patients, using the same dose
range for 4 to 48 weeks. Each study reported improve-
ment in both intrusive and avoidant symptoms, and
McDougle and colleagues reported that response was
independent of comorbid major depression. The find-
ings in our Vet Center population led us to study fluoxe-

" tine more rigorously in VA patients, using standardized

ratings of PTSD, panic attacks, anxiety, depression, and
functional impairment administered pretreatment and
weekly for 10 weeks of active medication.

Methods

Patients were recruited from inpatient and outpatient
PTSD treatment programs at the West Haven VAMC
between May 1990 and May 1991. All patients met DSM-
ITI-R criteria for a current diagnosis of PTSD as deter-
mined by the Structured Clinical Interview for DSM-
II-R,* Clinician-Administered PTSD Scale—Diagnostic
Version (CAPS-1),'" and consensus of the treatment
team. Trauma exposure was assessed by the Keane
Combat Exposure Scale.’s Patients were excluded if
they had symptoms of psychoactive substance depen-
dence in the previous month, a psychotic disorder, bi-
polar disorder, previous fluoxetine treatment, or con-
traindications to the use of fluoxetine.

Symptoms were assessed at baseline and at weekly
intervals during the trial. Symptom assessments in-
cluded two measures of PTSD symptoms—the Clini-
cian Administered PTSD Scale—Weekly Version
(CAPS-2) and the IES (severity of each item was scored
0-1-3-5)." Because there was no existing instrument
designed to measure the weekly frequency and inten-
sity of DSM-III-R symptoms of PTSD in a clinical trial,
we used the CAPS-2, a new rating scale developed by
the National Center for PTSD (copy of scale available

on request). A description of the development and psy- -

chometric properties of this instrument will be pro-
vided in a separate report.?

Depression was rated by use of the 25-item Hamilton
Depression Scale (Ham-D),? and anxiety was rated by
use of the Hamilton Anxiety Scale (Ham-A).2% Patients
with comorbid panic disorder completed a weekly
panic attack inventory that documented the number
and intensity of panic attacks, including limited symp-
tom attacks, per week. Patients with a questionable
history of panic attacks were asked to complete the
inventory during the initial 2 weeks to rule out panic
disorder.

All patients were treated with fluoxetine (20 mg/day)
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for 4 weeks: the dose was then increased by 20 mg
every 2 weeks to a maximum of 80 mg/day until either
the response was felt to be optimal or side effects pro-
hibited dose increase. We designed the trial to be 10
weeks in duration for two reasons: (1) because of previ-
ous studies indicating that 8 or more weeks may be
necessary for an adequate trial in PTSD; and (2) be-
cause of the long half-life of fluoxetine,* to allow for
response at each dose level up to the maximum recom-
mended dose.

Data analysis

A repeated measures analysis of variance (ANOVA)
was used to test the statistical significance of Symptom
change from baseline over time. For purposes of the
ANOVA, missing values midtrial were interpolated and
the last value was carried forward for patients complet-
ing at least 3 but fewer than 10 weeks. We also per-
formed these analyses on 5- and 10-week completers
(N = 16 and 10, respectively), and the results were very
similar to those for 3-week completers; therefore, only
the 3-week completer data are included in this report
(additional data available on request). Change over
time was considered significant if p was less than 0.05.
Comorbid panic disorder was included in the CAPS-2
analysis to test for association with outcome.

To examine the time course of improvement,
changes in the CAPS-2 and global improvement ratings
were tested for statistical significance for each week
versus baseline by the paired t-test, by a two-tailed
test with o = 0.05. Mean scores and sample size were
calculated for each week. Missing values were not esti-
mated.

Treatment response was also assessed with “re-
sponder” defined as a 50% decrease in CAPS-2 or IES
scores, at least a two-point decrease on the CAPS-2
global improvement rating, and the clinical consensus
of two psychiatrists (L.M.N. and C.A.M.). “Partial re-
sponder” was defined as meeting some but not all re-
sponse criteria. Patients who did not meet these criteria
were considered nonresponders. ¥* was used to exam-
ine the association of response (including partial) with
other variables.

Results
Description of sample

Twenty-seven patients entered the trial; eight
dropped out before week 3 and were excluded from
the data analysis (two for relapse of psychoactive sub-
stance abuse, two for side effects, two for noncompli-
ance with ratings, one for exacerbation of panic at-
tacks, and one for family crisis). The remaining 19
patients completed a mean of 8 weeks (range, 3 to
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10). Ten patients completed all 10 weeks. Reasons for
failure to complete the full 10 weeks included: two
for side effects, two for increased anxiety requiring a
second medication, one for side effects and ner-
vousness, two were doing well clinically but were non-
compliant with continued weekly visits, one for relapse
of psychoactive substance abuse, and one for family
problems.

All patients were male combat veterans; 17 served in
Vietnam, one in Korea, and 1 in World War II. The
average age was 45.1 = 8.2 years, and the average Com-
bat Exposure Scale score was 30.0 = 5.5 (level 4, mod-
erately heavy). Eleven patients (58%) had comorbid
panic disorder, and 16 (84%) had a current major de-
pressive episode. Fourteen (74%) were outpatients, and
5 (26%) were inpatients. Because this was an open trial,
other treatments were not discontinued in five patients
(26%; two alprazolam; one imipramine, lorazepam, and
trilafon; one methadone; one diphenhydramine), and
nine (five inpatients and four outpatients; 47%) were in
some form of psychotherapy.

Effects on core PTSD symptoms

Reexperiencing. The results of the ANOVA analysis for
the individual, subscale, and total CAPS-2 data are
shown in Table 1. The reexperiencing subscale of the
CAPS-2 decreased significantly from a mean of 13.4
at baseline to 8.8 at endpoint. All individual symptom
scores were lower at endpoint than at baseline, but this
change was statistically significant only for distressing
memories of the traumatic event(s); improvement did
not reach statistical significance for psychologic dis-
tress with symbolic reminders, flashbacks, and night-
mares. However, improvements in individual CAPS-2
items were usually nonsignificant when the mean base-
line score was less than 4, suggesting greater severity
may be necessary for adequate power.

The IES-intrusion subscale contains four items re-
lated to distressing memories, one for nightmares, and
two for psychologic distress with reminders. Consis-
tent with the CAPS-2 reexperiencing ratings, mean [ES-
intrusion scores decreased significantly from 20.4 at
baseline to 11.6 at endpoint (see Table 3).
Avotdance/Numbing. As shown in Table 1, improve-
ment in the avoidance/numbing subscale of the
CAPS-2 was statistically significant, dropping from a
mean of 26.6 at baseline to 16.3 at endpoint. Five of the
seven individual symptoms within this cluster, includ-
ing avoiding thoughts or feelings associated with the
trauma, loss of interest, detachment, restricted affect,
and sense of foreshortened future, improved signifi-
cantly with fluoxetine treatment. The symptoms of
avoiding activities that serve as reminders of the

J CLIN PSYCHOPHARMACOL. VOL 13/No 2, AprIL 1993 109

trauma and psychogenic amnesia were mild at baseline
and did not improve significantly.

The [ES-avoidance subscale contains five items re-

lated to avoidance of thoughts or feelings, one for
avoiding activities that are reminders, one for restricted
affect, and one for a sense of unreality about the event.
Again, consistent with CAPS-2 findings, the IES-avoid-
ance scores decreased from a mean of 17.7 at baseline
to 11.5 at endpoint (see Table 3).
Hyperarousal. Improvement in the hyperarousal sub-
scale of the CAPS-2 was also statistically significant.
decreasing from a mean of 24.5 at baseline to 17.7 at
endpoint. Reductions were significant for four of the
six individual symptoms, including insomnia, anger/irri-
tability, difficulty concentrating, and hypervigilance.
The insomnia endpoint scores were not much lower
than baseline scores because of an increase in scores
during the final weeks of the trial. However, this trend
was not observed in the Ham-D sleep ratings (see be-
low). The startle scores and physiologic reactivity in
response to trauma reminders did not change signifi-
cantly.

Effects on associated symptoms

Total Ham-D mean scores decreased from 26.7 = 8.2
at baseline to 14.1 + 10.0 at endpoint (F = 7.65, p <
0.001). Total sleep measures decreased from a mean of
5.3 = 1.3 at baseline to 3.6 *+ 2.2 at endpoint (F = 3.09,
p = 0.001). The greatest improvement appeared to be
in difficulty falling asleep (data available on request).
Because of recent concern regarding suicidality and
fluoxetine, we analyzed the suicide item of the Ham-D
and found no increase (baseline mean, 0.11 * 0.32;
endpoint, = 0.06 * 0.24; F = (.81; p = not significant).

As a measure of general symptoms of anxiety, the
Ham-A mean scores decreased from 22.0 = 8.3 to 12.9
* 6.8 (F = 831, p < 0.001). Panic attack frequency
decreased at least 50% in six of eight patients who kept
panic diaries (three patients were noncompliant with
this rating).

The CAPS-2 includes eight experimental items, in-
cluding guilt over acts of commission or omission dur-
ing the event(s), survivor guilt, homicidality, disillu-
sionment with authority, hopelessness, memory
impairment/forgetfulness, sadness/depression, and
feeling overwhelmed. Four of these symptoms—guilt
over acts, hopelessness, sadness, and feeling over-
whelmed—improved during the course of fluoxetine
treatment (Table 2). Similar to the core PTSD symp-
toms, the baseline mean score was less than 3.0 for
each rating that did not improve significantly.

Global improvement

PTSD. Total CAPS-2 scores dﬂecreased from a mean of
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TABLE 1. CAPS-2: individual items, subscales, and total scores

Nagy and Assoctates

Mean Scores (SD)

ANOVA (time)

Symptom Baseline Endpoint F value p value
1. Distressing Memories 53 (1.2) 3.1 (23) 2.38 0.01
2. Distress w/Reminders 36 2.7 32 (21) 0.72 0.71
3. Flashbacks 1.5 (2.0) 04 (1.1) 0.89 0.54
4. Distressing Dreams 3.1 (2.8) 2.1 (23) 1.18 0.31

Reexperiencing Subscale ’ 13.4 (4.7) 8.8 (6.0) 2.11 <0.05
5. Avoid Thought/Feel 4.7 2.1 2.8 (2.1) 3.47 <0.001
6. Avoid Activities 2.6 (2.5) 1.9 (2.5) 1.05 0.40
7. Psychogenic Amnesia 1.5 (2.0) 1.3 (1.7 0.73 0.69
8. Loss of Interest 52 (1.7) 38 (23)° 2.58 <0.01
9. Detachment 4.4 (23) 23 (24) 291 <0.005
10. Restricted Affect 5.2 (1.6) 2.7 (2.8) 5.97 <0.001
11. Foreshortened Future 3.0 (29). 1.4 (1.8) 2.51 <0.01
Avoidance/Numbing Subscale 26.6 (8.7) 16.3 (10.7) 7.31 <0.001
12. Insomnia 6.5 (1.3) 5.6 (1.7) 3.33 <0.001
13. Anger/Irritability 4.2 (2.1 22 (2.5) 220 <0.05
14. Concentration 4.7 (2.0) 3.0 (2.0) 3.08 <0.005
15. Hypervigilance 42 (2.0 2.6 (2.3) 3.60 <0.001
16. Startle 3.1 (2.6) 2.7 (22) 1.04 0.41
17. Physio React/Remind 1.8 (2.3) 1.6 (1.9) 1.79 0.07
Hyperarousal Subscale 24.5 (7.3) 17.7 (8.3) 4.44 <0.001
Total » 64.5 (14.5) 42.7 (20.9) 717 <0.001
TABLE 2. CAPS-2: experimental item scores

Mean Scores (SD) ANQVA (time)

Symptom Baseline Endpoint F value p value
Guilt over acts 41 (14) 2.1 (1.9) 4.08 <0.001
Survivor guilt 2.7 24) 1.9 (1.8) 0.56 0.84
Homicidality 2.4 (2.6) 1.1 (1.7) 1.49 0.15
Disillusion with authority 29 (2.9) 2.2 (2.6) 1.06 0.39
Hopelessness 38 (2.7) 1.6 (2.3) 2.73 <0.01
Memory impairment 23 (24) 1.7 (1.8) 1.55 0.13
Sadness/depression 5.1 (1.2) 2.8 (2.0) 3.61 <0.001
Overwhelmed 35 (2.1) 1.9 (1.8) 2.13 <0.05

64.5 at baseline to 42.7 at endpoint, which was statisti-
cally significant (Table 1). The effect of comorbid panic
disorder was not significant. Analysis of time course
showed sustained improvement after week 6. Consis-
tent with the CAPS-2, mean IES total scores decreased
from 38.1 at baseline to 23.2 at endpoint (see Table 3).
Overall, the effect of fluoxetine on PTSD was statisti-
cally significant. CAPS-2 global improvement ratings
dropped from a mean of 4.00 * 0 to 2.67 * 0.84 (F
= 12.08, p < 0.001). Improvement from baseline was
statistically significant at week 3, but clinically mean-
ingful improvement probably began at week 6.
Functioning. Despite highly statistically significant im-
provements in many symptom measures, the CAPS-2
rating of the effect of PTSD symptoms on social func-
tioning showed only a modest yet statistically signifi-
cant decrease from 2.67 = 0.78 to 2.44 * 0.86 (F =
2.42, p < 0.05) and the effect of PTSD symptoms on

occupational functioning did not change (2.22 = 1.06
at baseline, 2.17 = 1.10 at endpoint; F = 0.39, p = not
significant).

Response Rate. Seven patients (37%) had a good re-
sponse, five (26%) had a partial response, and seven
(37%) did not benefit at all from fluoxetine. Inpatient
status and concwrrent medications were not associated
with response.

Discussion

Our data show that fluoxetine treatment is effective
in reducing many key symptoms of PTSD, and its effi-
cacy was not limited to depression and panic. Reexperi-
encing and avoidant/numbing symptoms improved on
both the CAPS-2 and IES subscales, and CAPS-2-hyper-
arousal improved. In particular, symptoms specific to
PTSD improved, such as intrusive memories and hyper-
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TABLE 3. [ES Ratings

Mean Scores (SD) ANOVA  ume)
Subscale Baseline Endpoint F value p value
Intrusion 204 (5.9) 11.8 (8.7) 3.24 <0.001
Avoidance 177 (3.7 113 (7.2) 3.72 <0.001
Total 38.1 (9.6) 232 (14.9) 7.51 <0.001

vigilance; therefore. efficacy was not limited to PTSD
Symptoms that overlap with Symptoms of major depres-
sion.

The amount of reduction in IES scores in this study
(40%) is similar to that reported for phenelzine (51%)
by Frank and associates,” which is the most robust
PTSD response cited in the placebo-controlled trials.
Improvements in IES scores ranged from 3 to 25% for
the other antidepressant agents'™ and from slight wors-
ening to 17% in the four placebo-treated groups. If this
degree of efficacy is confirmed in placebo-controlled
studies of fluoxetine, it would represent an important
alternative to current pharmacotherapies for PTSD,
particularly for patients who cannot tolerate mono-
amine oxidase inhibitor side effects or comply with a
low-tyramine diet. In addition, fluoxetine may reduce
symptoms in the avoidant/numbing cluster, which did
not improve significantly with other antidepressant
agents. Therefore, fluoxetine may be the drug of choice
in PTSD patients with prominent symptoms of numb-
ing, detachment, and avoidance. If a superior efficacy of
serotonin-reuptake inhibitors for the avoidant/numbing
symptom cluster is confirmed in future studies (as com-
pared with reexperiencing symptoms, which may re-
spond to several classes of antidepressant drugs), it
would suggest that there are different neurobiologic
mechanisms mediating the expression of these two
Symptom groups. Because this is the first clinical trial
using the CAPS-2, it is not possible to compare degree
of efficacy for symptoms of hyperarousal.

Shay*® observed decreased rage in veterans with
PTSD treated with fluoxetine, consistent with our data
showing a significant reduction of the anger/irritability
rating in the CAPS-2 hyperarousal cluster. In an amitrip-
tyline trial for PTSD, Davidson and associates' sug-
gested that frequent panic attacks may be associated
with poor treatment response, and conversely, in an
open trial of phenelzine, two patients with comorbid
panic disorder were among the most improved.” How-
ever, we found no effect of comorbid panic on improve-
ment in PTSD symptoms.

Several patients did not improve until late in the trial,
at doses of 60 or 80 mg/day, but it is unclear whether
higher dose or longer duration accounts for efficacy.
Our clinical impression is that many PTSD patients
treated with lower doses for longer periods of time
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have required fluoxetine doses of 50 or 30 mg¢ for a
robust response. However. this hypothesis needs 1o be
tested in a double-blind dose comparison study.

It should be noted that even the “responders” did not
achieve a full remission with absence of PTSD symp-
toms, as might be seen in the treatment of major de-
pression, but instead had a gradual and incomplete
improvement, similar to that seen in obsessive-
compulsive disorder.>*

Despite symptom improvement. considerable func-
tional impairment persisted. It may be that 10 weeks js
too short for symptom reduction to be translated into
functional improvement. For many patients. disabling
Symptoms have persisted for 20 years. profoundly af-
fecting relationships with family, friends, and cowork-
ers, as well as functional capability. These long-stand-
ing patterns may be slow to reverse or may require
specific rehabilitative efforts in addition to pharmaco-
therapy. Several patients were receiving or applying
for service-connected disability. Although there is no
evidence that patients would be capable of higher occu-
pational functioning if disability income was not avail-
able, this issue is often felt to confound rehabilitation
efforts for both financial and psychologic reasons. Be-
cause no data on functional impairment are available
from previous reports, we are unable to compare our
results with those of other trials. It Is important to
confirm these findings in nonveteran populations en-
compassing a range of trauma severity and chronicity.

Preclinical studies suggest a role for serotonin
(5-hydroxytryptamine; 5-HT) in animal models of mood
and anxiety states. In humans, the integrity of 3-HT
function has been shown to be necessary for sustained
remission of major depression®  and abnormal 53-HT
nheurotransmission has been hypothesized in the patho-
physiology of some anxiety disorders.® In an initial
study of 5-HT function, some PTSD patients experi-
enced panic attacks and flashbacks when administered
a 5-HT agonist, M-chlorophenylpiperazine.!! Some
PTSD patients exhibited this response to the a-2-adre-
nergic antagonist yohimbine'% however, preliminary re-
sults suggest that there is little overlap between pa-
tients who hyperrespond to a noradrenergic antagonist
versus a 5-HT agonist. If there are subtypes of PTSD
with dysregulation of different heurotransmitter sys-
tems, it would be important to identify whether re-
Sponses to neuropharmacologic challenge tests predict
response to different classes of medications.

In addition to the primary action of fluoxetine on
5-HT function, secondary effects on noradrenergic
function may account for clinical improvement in these
patients. Several lines of research suggest dysregula-
tion of noradrenergic systems in PTSD patients.'®* Pre-
clinical studies indicate that increases in 5-HT neuro-
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transmission may reduce noradrenergic neuronal
activity, e.g., electrical stimulation of the dorsal raphe
and iontophoretic application of 5-HT inhibits locus
coeruleus firing.'” A recent clinical study found that
the investigational 5-HT reuptake inhibitor fluvoxamine
blocks the anxiogenic effect of yohimbine. "

Our data suggest notable efficacy when patients re-
ceive an adequate trial of fluoxetine for PTSD, given the
poor response to treatments studied. However, many
patients did not receive an adequate pharmacologic
trial because of the side effects, anxiety symptoms,
external events, and substance abuse. Qur 3-week com-
pleter rate (70%) is comparable to the 67 to 87% 4-week
completer rate in placebo-controlled studies! >+ and
much higher than that of a recent open fluvoxamine
trial (46%).* Our 10-week completer rate was 37% (52%
continued medication, but four patients discontinued
research ratings). This rate is lower than the 72% who
completed 8 weeks in the study of Davidson and associ-
ates’ but is higher than the 21% who completed 9 weeks
of open fluvoxamine.” Future studies of PTSD should
address the ability to tolerate serotonin reuptake inhibi-
tors as compared with other treatments.

The findings of this open fluoxetine trial should be
confirmed in a double-blind, placebo-controlled trial.
As mentioned above, assessment of the efficacy of flu-
oxetine for individual symptoms may require a larger
sample or greater severity of specific PTSD symptoms.
Additional clinical characteristics should be explored
for differential treatment response to facilitate treat-
ment selection for a given patient.
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More Humor

Question: What is RPTSD?
Incorrect answer: Recurrent posttraumatic stress disorder.
Correct answer: Robert Post traumatic stress disorder—the condition that ensues when one is asked to explain
in detail and critique Post’s theories and models of kindling and psychiatric disorders.
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